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@ Hard surf ace add cleaner. 



© Hard surface acid cleaners providing fast acting and effec- 
tive cleaning results across a wide variety of problematic 
cleaning areas, comprise alkyl aryl sulfonic acids and at least 
50.0% by weight of water. 

Suitable a iky I aryl sulfonic acids are alkyl benzene sul- 
fonic acids of the general structure 




CO wherein Ri and Ri are H or alkyl averaging 5 to 20 carbon 
^ atoms; and when Ri is alkyl, R* is H. 

Additionally, solvents, antimicrobial compounds, 
" defoamers, thickeners and other cleaning adjuvants may be 
& added to these hard surface acid cleaners. 



Croydon Printing Company Ltd. 
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HARP SURFACE AGTn fffiafflfc 



Th.re ar. .any .xampl.s of hard .urfiace cleaner, in 
5 th. art. containing .o»e .ort o£ anionic .urf.ct.nt. .olvent. 
p.rhap. a ay. and a fragrance to impart a pl.a.ing color and 
odor, and mo.tly wat.r. Host o£ th... prior art cl.an.r. 
•uffer from on. or «or. di.advantag... For .xample, . oao 
cleaner, ar. effective only on hard wat.r .tain.. An .xan.pl. 
10 of thi. cla.. of cl..n.r i. a highly acidic toil.t bowl cleaner 
containing hydrochloric acid. Hard water .tain. ar. mineral 
•tain. cau..d by the depo.ition of calcium or magne.ium 8alt8 
pr...„t in hard w.t.r. Crtain oth.r cl.an.r. may b. .ff.ctive 
only again.t .cap .cu» .tain.. cau..d when a fatty acid .cap. 
13 .uch a. . .odium lauryl fatty acid .oap pr.cipitat.. i„ hard 
water containing alkaline .arth m.tal .ait.. . UC h a. calcium. 
«gn.«iu». or barium. C au.ing th. familiar .oap .cum .tain. 
Still oth.r cleaner. may be .ff.ctiv. only on grea.y/oily 
•tain.. C.n.rally .p.aking. th... ar. cl.an.r. which hav. 
20 .ither at l.a.t .om. water miacibl. .olv.nt. and/or .ome higher 
amount of nonionic and/or anionic .urfactant.. 

Hon. of the prior art cleaner, hav. addrea.ed all 
thr.. of the. problematic area, together. A. mentioned, a 
particular cl.an.r may be effective again.t a particular .tain 
25 or cl.aning problem, but not again.t th. oth.r., Thu.. 

in.ff.ctiv. cl.aning re.ult. may occur ag.i„. t crtain .tain, 
u.ing .o». of th... cl.an.r., requiring purch... of oth.r 
cl..n.r. which will effectively r.mov. th. target .tain. Thi. 
will r..ult in added expcn.e .. a particular cleaner »„.t b 
30 purchased for a particular .tain. 
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Furthermore* sany of the prior art cleaners are very 
•low-acting. That Is* after being applied to a target stain 
for long periods of tine, they nay show some cleaning effect, 
but this slow action is considered a great disadvantage and 
inconvenience • 

Thus* heretofore no single cleaner has been formulated 
which will satisfactorily clean all three types of stains. 
There le also a need for an effective all purpose hard surface 
cleaner which is faster than the prior art cleaners. There is 
thus a long felt need for a multipurpose household cleaner 
capable of quickly and effectively cleaning all three types of 
stain. 

Linear alkyl benzene sulfonic acid has been well 
known in the detergent and cleaner field as a storage compound 
which * upon neutralisation with generally* an alkali metal 
•alt, is available for use as an anionic surfactant* This was 
recognized in Kappler* et al, U.S. 3,969,282 which utilised 
alkyl benzene sulfonic acid in combination with a nonionic 
surfactant as a storage compound to be neutralized with alkali 
metal salts prior to using them to launder fabrics. Further* 
Raid* U.S. 3*463*736 showed that linear alkyl benzene sulfonic 
acids could be neutralized with triethanolamine to act aa a 
cleaner. However* it was not realized in the art that linear 
alkyl benzene sulfonic acids can be utilized as hard surface 
cleaners themselves. 
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*hi. inv.„ti n r X.t.. t an i» provad , hard 
«id ei..„. r preferably having a pH of no more than 
approximately 6.5 comprising: 

(a) alkyl aryl «uXfonic acid; and 

(b) at X.a.t 50.0* by w . ight watftr> 

*>. pr.f.rr.d .x*yx „ yl . ul£ealc ^ ^ ^ 

•i*yi b.„ Mn . , ulfonlc M , urfact4nt p£ ^ 




80 3 H 



10 



«h.r.i„ R i. an .l kyl av . raging 5 feQ 2Q 



chain .XKanoX. av„a 9 in 9 x to X0 ca^n., .xicycXic aX.anoX. 
.v.r. 9i „ 9 S to i0 c . rben ., dialfcyi <th#M ^ 2 

15 carbon., and 9 XycoX .th.r. av. r . 9lng 3 to 20 ca^n., and 

mixtures thereof. 
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In y t another embodiment, the hard surface acid 
cleaner further comprises (d) an antimicrobial compound 

selected froms 

(4) a substituted phenol of the general 

5 structure! 




wherein R 1# R^ » 3 . R 4 * and can 
separately be a phenyl group. CI or H # and R 6 
H or Has 

(ii) a quaternary ammonium compound j and 

(iii) mixtures thereof. 



In yet another embodiment, the hard surface cleaner 
further comprises (e) a thickener selected from gums, 
polysaccharides and resins. 
15 m still another embodiment, the hard surface acid 

cleaner further comprises (f ) a def earner selected from the 
dialfcyl polysiloxane polymers* 

The hard surface acid cleaner of this invention can 
a&so include at least one other cleaning adjuvant selected from 
20 dyes, pigments, fragrances, and builders. 

Surprisingly, the hard surface acid cleaner of this 
invention has proven to be both effective and feat-acting 
against all three major problem stains, namely. ID «oep •cubs; 
12) hard water stains* and (3) greasy oily stains. 
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The present inventi n is a hard surface acid cleaner 
which has surprisingly effective and fast cleaning results on 
all three problem areas, (l) aoap scums; (2) hard water stains; 
» and (3) greasy/oily stains. The surprising revelation was that 
alkyl aryl sulfonic acid compounds, moat specifically, linear 
alkyl benzene sulfonic acids, <"H1AS») were responsible for the 
improved cleaning in all three areas. These alkyl benzene 
sulfonic acid surfactants are not neutralised with alkali 
10 netal, alkaline earth metal, or ammonium salts as are the 

typical detergents using substituted alkyl benzene sulfonates. 

The linear alkyl benzene sulfonic acids used in this 
invention are. as previously mentioned, commonly neutralised 
with sodium or other alkali metal salts to mako common 
15 cleaners. Linear alkyl benzene sulfonic acid itself is 

produced by a two «tep synthesis, in which benzene is first 
alkylated with some alkyl chloride in the presence of 
catalyst. Next, the alkylated benzene is reacted with 
sulfonating reactant. A third step, which does not concern 
20 the present invention, can occur when the thus produced linear 
alkyl benzene sulfonic acid is neutralized with an alkali metal 
hydroxide, such as MaOH, to produce the sodium salt, which is 
commonly called "LAS." 

Linear alkyl benzene sulfonic acid— which was 
25 introduced for heavy industrial use, after it was discovered 
that branched alkyl benzene sulfonate CABS") was significantly 
less bio-degradable— is produced by many companies, including 
Continental Oil Company under the brand name of Conoco SA-597. 
and Pilot Chemical Company under the brand name Calsoft IAS-99, 
30 Wit co Chemical Corporation under the brand name of Witco 1298 
Soft Acid and Stepan Chemical Company under the brand nee of 
Bio S ft 8-100. 
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Linear alkyl beneene sulfonic acid has the general 

structure 




wherein R is alkyl averaging 5 to 20 carbon atoms* 
S Most preferable for use in the formulas of this invention are 
dodecylbensene sulfonic acids* Wherein R averages about 11*4 
carbon atoms in length* 

Other alkyl aryl sulfonic acids suitable for use in 
this invention include alkylated di phenyl oxide disulfonates of 
10 the general structure 




H 0 3 S S0 3 H 

wherein R x is H and R^ is alkyl* averaging 5 to 20 
carbon atoms in length* When R^ is alkyl* R 2 is H. 

Preferably, a range of 0*001% to 50*0% particularly* 
15 1*0% to 30*0% and moat preferably 5*0% to 15% by weight of acid 
surfactant is present in compositions of this invention* 
Further, the preferred surfactant of this invent! n will caus 
the f rmulas f this invention t have pH*s f no mor than 
6*5* and preferably* below 3* 
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An example of a suitable alkyi sulf nic acid is D wfax 2AO 
manufactured by Dow Chemical C mpany corresp ndlng to th 
• truotur. immediately abov. whan 1^ 1. H and It, averages 12 



oarbons . 

3 



In a further embodiment, solvents are added to the 
•cid surfactants of this invention. Solvents appropriate for 
use In this Invention include straight chain, primary, 
secondary and tertiary alkanols. c 5 _ 1Q alieyclic 

10 elcohols, C 2 _ a dialkyl ethar ,, c ^ 2o acyl and aryl 
glycol ethers and mixtures thereof. 

1. Alkanols i appropriate alkanol solvents in this 
Invention have the general formula R-OH wherein R can be a 
straight, or substituted carbon chain of 1-10 carbon atoms. 
15 solvents of this type include methanol, ethanol. n-propanol. 
ieopropanol. n-butanol. sec butanol, tart butanol. hexanol. 
heptanol, etc. 

2 ' .Aliphatic Cyclic Alc ohols tAlicyHe.f . Further 
appropriate solvents herein are ring structures such as 
20 cycldhaxanol, cyclooctanol , cyclodecanol, etc. Theae 

alicyclics preferably average 5-10 carbon atoms in their ring 
structuree. 

». Dialkvl ethar.. the dialkyl ethers suitable for 
use as solvents in this invention have a general structure 
25 *-0-R it wherein R and R x are equal, and each comprise a 

carbon chain of at least 1. Preferably, the dialkyl ether, 
herein comprise two to ight carbon at >e in average chain 
length. Cample, f thl . particular group f solvents include 
dim thyl eth r. diethyl ether, « nd dipropyl ther. 
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4 # Glycol ethers t particularly preferred as eolv nts 
in this invention are the glycol ethers having the general 
structure R-O-Rj^OH, wherein R is an alkoxy of 1 to 20 carbon 
atoms, or aryloxy of at least 6 carbon atoms, and R x is an 
5 ether condensate of propylene glycol and/or ethylene glycol 
having from one to ten glycol monomer units* Preferred are 
glycol ethers having one to five glycol monomer units ♦ These 
are C 3 _ 2 o 9*ycol ethers. 

Examples of particularly preferred solvents include 
10 propylene glycol methyl ether, dipropylene glycol methyl ether, 
tripropylene glycol methyl ether, propylene glycol isobutyl 
ether, ethylene glycol methyl ether, ethylene glycol ethyl 
ether, ethylene glycol butyl ether, diethylene glycol methyl 
ether # diethylene glycol ethyl ether, diethylene glycol butyl 
15 ether, ethylene glycol phenyl ether, and propylene glycol 
phenol ether. 

These glycol ethers are especially preferred because 
they arc colorless liquids with mild, pleasant odors. They are 
very miacible with water, and have been found to be especially 

20 stable with the acid surfactants noted above. 

Addition of 0.001-25.0% by weight of any of the 
solvents disclosed to this hard surface acid cleaner appears 
desirable, and especially preferred is .1 to 15% by weight of 
added solvent. As will be further discussed in greater detail, 

25 addition of solvents to the hard surface acid cleaners herein 
provides surprisingly even greater cleaning benefits. 
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m y.t u»kh.i »be«i.. B i ( tM , | B ». BMeil( 

7""*"' • MW «-t th nov.l h.rd .Urf.c 
«!••» r. of ^hi. i„ v .„tio„ wwc .„ ,. 1 . et . . " ° r *" 

th. o.n.r.l .truotur. 




""•"in » lf % , , nd Rj Mn b< ,. paMt#ly 

P».nyl croup, ci. H, .nd th . aXk . u „ lt . ^ 

10 «, e.„ b. k or Na. Phenols suitable for use in thi . < 

inelud. tho.. .eld by Dew Ch.eie.i e « invention. 

Do-ieia. v Ch. Blc .l Co.p.ny u„ der the fe 

Oo-icid., . UC h .odiu. o-ph.nyl ph . nel t . te . hydr4t . (Dowicid . ^ 

°* Ph * nyl Ph * n ° l (0o " lc "* trieMere.ph.nel 
(Do-ieid. 8 . 4 .5 triehloro-ph.nol. .odiu. .. lt , 1/2 

« hydr.t. (Devoid, a,, .„ d p.nt.chloreph.nel (Dowieid. «C-7>. 
F-rth.r ph.nol. lnclud . ortho-b.n«yl-p„.. chleroph . no:i . eXd 
»nd.r th. br.nd n... 8 . ntophtf) x py 
Corporation. 

*' » u>t * gn **V Ammoniu. e-p--,.. p. rt icul.r 

,0 ZZl'T* # "• CUV • """"^ «~" «iUM. lor u.. 
10 in thi. invention .r. eu.t.rn.ry ...eniu. eo.pound.. 

On. would „er..uy . xp . ct tnat qu . t . rB „ y 
COBP ° f "tionie .urf.ct.nt.. h.vinc 

":r!unT it : v ' iy ehar9 c - in - 

r..c t wlth tho . BloMc , urf , ctanta in . qulUbrluB 
».uruct.nt. di.cl ..d .bov. . nd Mu .. . pr . clpUat . %# f 
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However, the quaternary ammonium compounds used as 
antimicrobial compounds in this inv ntion are aiscible with the 
mixture of acid surfactant and solvent in the formula and do 
not precipitate. Instead, a thickening is seen to occur with a 
S preferred percentage of up to 5*0% of quaternary ammonium 
compound. Surpassing 5*0% has a thixotropic effect on the 
cleaner, and this latter application may be suitable for use as 
very substantive cleaners, i.e., bathroom cleaners* 

Suitable quaternary ammonium compounds include the 
10 ananonium salts of the general structure 




A 



wherein R and R x are alkyls of C 5 to C 20 » and A~is an acid stable 
anion. Preferred anions include Cl~ # Br~ # I~, SO^~ t 
C10 4 ", ClO^", and NO^". Other anions stable in the acid 
15 surfactants of this invention are possible* R^ can also be 

an alkyl benzyl group (in which case R Is a methyl group)* 

Preferably R and R^ are both alkyl groups. 

Further particularly preferred are C ? to 
dialkyl dimethyl ammonium salts. Other cationic surfactants, 
notably other quaternary ammonium salts and tertiary aminv 
20 surfactants may be suitable for use as disinfectant compounds. 



As previously discussed, it is generally unknown why 
the cationic surfactants used as antimicrobial compounds in 
this invention are compatible with the acid surfactants. One 
would normally suspect that the quaternary ammonium compounds 
25 would co-precipitat with the ani nic form of the acid 

surfactants. However, a propos d the ry, which is n t meant 
herein t be binding, is that these 
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•aid .urfaetant.. „ t b.ing „.utr.li..d by any . lk . U „ tlll 
..It. th. «or. cowon anionic .urf.ot.nt. «y „ nlblt 

n ni nlo .oi.ti.. i„ .oluti n which act to .olubili.. th. 
o.tionic .urf.otant. (quat.rn.ry . M oniu. co.pound.) .„d *..p 
th.. fro. pr.cipitating wl th th. «ion for. of th. acidic 
•urfaetant. h.r.in. 

Additionally, th. anti.icrobi.i co«pound. c.n 
»PP«r.ntiy b. u..d in co.bin.tion. Mo lo.. in .t.bility i. 
...n by combining th... two anti.icrobi.i co.pound.. Furth.r, 
•ith.r or both of th... .nti.iorobUl copound. »ay b . pr...nt 
in th. inv.ntion fro. .pproxi.at.iy 0.001 to 15.0% by w.ight. 
Urticul.rly pr.f.rr.d p.rc.nt.,.. of th... anti.icrobi.i 
compound, .r. fro. 0.1 - to 10% by w.ight. 



IS Furth.r, approxi.at.ly 0.0001-251 by w.ight of furth.r 

cl.. nl „ g adj „v a „t 8 .ay b. add.d to th. pr... nt inv.ntion. 
Th... cl..ning adjuvant, inelud. thiek.n.r. ..l. ct .d fro. gum., 
r..in. and oth.r poly.aecharid... .uch a. x.nth.n gu... .tareh, 

20 Furth.r cl.a„i„ g adjuvant, inelud. d.foa.ar.. .ueh a. 

ai.l*yl polyaiioxan. poly.r.. Particularly pr.f.rr.d a. th. 

<.fo..r. .r. th ld b y oow-corning und.r th. trad, na.a 

08 100 for lOOIdlmethylpolyiioxan.. Furth.r d.fo...r. .ay 
b. .pplieabl. for u.. i„ thl . i„ v . Btlen , lncludlng 

25 cationic and nonionic .urfactanta. 
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Still further cleaning adjuvants Include dyes, 
pigments, fragrances and builders. Th dyes and pigments in 
this invention are merely United to those which will not 
substantially deposit and stain the surface to be cleaned. 
Fragrances selected must generally be those which will not be 
degraded by the low pK of the hard surface acid cleaner. 
Builders can include many inorganic and organic builders, such 
as sodium ethylenediaminetetraacetate or HEDiA (hydroxyethyl 
othylenediaminetriacetic acid). Further builders include many 
organic acids and their alkali metal salts, «g.. citric acid, 
sodium citrate, sodium lactate, sodium raaleate, etc. 

Various formulations of the hard surface acid cleaners of this 
invention were assayed in the three soiling problem areas t (1) 
soap scums; (2) hard water stains; and (3) oily/greasy stains, 
as described in the following section, under "EXPERIMENTAL). " 
Test methodologies and results of assays are set forth in 
greater detail below. 



EXPERIMENTAL 



A * Synthetic Soap Scum Test Preparation and Method « 

A standard soap scum suspension was prepared using the 
following ingredientst 

wt.% 

Ethyl Alcohol 85.0% 
Calcium Stearate 5.0% 
Distilled H 2 0 10.0% 
100.0% 
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This suspension was applied and baked nto tilss which 
wars than elaanad with varieua emulations of tha hard surfaca 
acid elaanar (1) using a Gardner Waar Taster {I.e.. "Scrubbing 
Tesf) and (2) by sinpls application according to tha "soak 

5 Test.- Xapartial panelists were asked to grade the cleaning of 
the synthetic soap scum stains by the formulatione of this 
invention as well as the performances of competitive cleaners 
on a 0 to S scale, wherein 0 - no cleaning, S - total 
cleaning. The grading was averaged for a number of trials. 

10 These results are reported below in TABLES X,XZ and XII. 

Competitive products were also tssted. Grading was conducted 
over varioua time periods to show that the hard surface acid 
cleaners of this invention clean effectively much more rapidly 
than competitive producta. 



IS 



B * Hard Water Stain Teat Methods i 



20 



Two "premixes" were prepared from the following 
ingredientsi 



Fremix A 
*Ma 2 SiOj X 5H 2 0 
Distilled H 2 0 



% wt» 


Freaix B 


% wt. 


5.0% 


Distilled H 2 0 


73.0% 


95.0% 


Kthanol 


24.0% 




Calclua Chloride 


2.0% 




Magnesium Chloride 


1.0% 



100.0% 



25 -Meteo 20 <B> (Tradeaerk, 
PQ Corporation) 



100.0% 



Each preaix was sprayed on preheated brown tiles, then 
baked and allowed to cool. 
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The tiles were cleaned by applying appr ximately 4 grams £ 
vari us £ rnulati ns £ the hard surface acid cleaner 9 scrubbed 
and rinsed ("Scrubbing Test"). Impartial panelists then graded 
the cleaning results on a 0 to 5 scale* as previously discussed* 

5 Competitive products were also compared. Further* in a second 
test r "Soak Test," formulations were allowed to soak the target 
stain for time intervals o£ 30, 20, 10, 5, 3, and 1 minutes, or 
10, 5, 3, 2 , 1 minutes and 45 seconds tb demonstrate rapid 
cleaning efficency* The results are reported in TABLES I, II and 

10 121 below. Participants noted also how quickly effective 
cleaning occurred at the various time intervals* 

C. Oily/Greasy Soil Test Methods 

The following oily/greasy soil mixture was prepared* 

Wilson 4 s Lard 60.0 grams 

15 Wesson Oil 38*0 grams 

Grumbacher Cobalt Drier 2,0 grams 

(Cobalt Linoleate) 100.0 grams 

This mixture was applied in a thin layer to pre-cleaned white 
enamelled metal sheets (which material is the same as used for 
20 manufacturing procelain kitchen sinks) and allowed to dry (age) 
for approximately 24 hours* 

Thereafter, each panel was cleaned via the Oil/Grease Stain 
"Soak Method*" wherein approximately 5 grams of various 
formulations of the hard surface acid cleaner were applied and 
25 allowed to soak for time intervals of 30, 20, 10 # 5, 3 and 1 

minutes* Competitive products were similarly compared. Speed in 
cleaning* as previously noted, was scrutinised car fully* The 
results ore reported below in TABLES X,ZX and ZZX below. 
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TABLE III - Performance 9 of Hard Surface Acid Cleaner 
Vereue Competitive Products 
("SCRUBBING TEST" ) 

Soap Scum Hard Water 

Exa«pl« Forgula % »t. Test 7 Stain Test 8 

(Visual Grading) (Visual Grading) 



13 . 2-Butoxye thanol 5 • 0% 
HL*S X 5.0% 
H 2 0 90.01 



HU^S 1 5.0% 4.8 3.7 



14. Ethanol 5.0% 

tt^AS 1 5.0% 4.6 3.$ 

H 2 0 90.0% 



15. DOW DBC 2 i.g 1#3 



16. Lysol 3 lel 0m9 

17. Boraxo 4 2.6 1.3 



IB. Soft Scrub 5 2.1 
19. Comet Liquid 6 3.8 2.3 



4.0 
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hlas is alkyl benaene sul< nic acid, wherein R 
averages 10 to 14 carbon atoms. 



2) -DOW DBC" is a trademark of Dow Chemical Company. 



3) -Lysol" is a tradsaark of Lehn and Pink Company. 

4} "Boraxo" is a trademark of U.S. Borax and Chemical 
Corporation. 



) "Soft Scrub" is a trademark of Tha Clorox Company. 
) "Comet Liquid* is a trademark of Procter and Gamble 



7) Soap Scum Test was outlined above in -EXPERIMENTAL, • 



8) riard Water Stain Test was outlined above in 
-EXPERIMENTAL, - *B.- 

9) Performance was graded by visual assays performed by 
impartial panelists on a 0 to 5 scale, wherein 0 - no 
cleaning, and 5 * total cleaning. The grading was 
averaged for a number of trials. Test administrators 
did not disclose or identify what products the 
panelists were using. 



Xn TABLES IV-V. below, the effect of adding a solvent, 
•elected from the preferred solvents discussed previously, to 
the hard surface acid cleaners of this invention was tested. 
Surprisingly, it was found that even stronger cleaning 
performances were obtained without any loss in formula 
stability. 
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TABLE VI, below, illustrates the effect of adding a 
germicidal compound to the hard surface acid cleaners of this 
invention. As previously discussed, the preferred germicidal 
or antimicrobial compounds are chosen from substituted phenols, 

5 quaternary ammonium compounds, or mixtures thereof* 

Surprisingly, not only were the phenols stably miscible with 
the hard surface acid cleaners, but the quaternary ammonium 
compounds as well. Since the quaternary ammonium compounds are 
cationic species, i.e., positively charged species in aqueous 

10 solutions, it was presumed that precipitation would occur upon 
combination with the acid surfactants of the present 
invention. Surprisingly, no precipitation occurred, and the 
quaternary ammonium compounds also caused a thickening of the 
formulas when used in percentages of 5.0% or more. Adding more 

15 than 5.0% may catuse a thixo trope to form, which helps the 
cleaning formula stay in place when applied to a vertical 
surface. This is a substantial benefit over other cleaners 
which are not as substantive and which tend to drain off. 
Furthermore, as disclosed in TABLE VI below, the antimicrobial 

20 activity of the antimicrobial compounds was very efficacious. 
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TABUf VX~Bffeot of Adding an Antimicrobial Coapognd 
to th« Hard Surface Acid Cleanara 



Antiaicroblal Action A^ainefr 



Oraa 
Foaitive* 



Graa 
Negative 5 
Bacteria 



Fungue* 



S6. (Control) 



57. 



50. 



59. 



60. 



HLAB 5.01 
JBthanol 5.0% 
Xanthan Oua 0.1% 
Bardac 22 0.25% 

KIAB 5.0% 
Zthanol 3.0% 
Xanthan Qua 6 0.1% 
Bantophen 1*0.25% 

HXAS 5.0% 
JBthanol 5.0% 
Xanthan Qua 0.1% 
Bardao 22* 0.125% 
Bantophen 1 '0.125% 



Mo effeot 

Both fraah 
and 60 day 
agad aaapias 
affective 

Both fresh 
and 60 day 
agad aaaplaa 
af fective 

Both £raah 
and 60 day 
agad aaaplaa 
effective 



HLA8 5.0% Both fraah 

2~&utoxyethanol 5.0% and 60 day 

Xanthan Oua 0.1% agad aaaplaa 

Santophan I 3 0.25% affective 



No Bffaot 

Both fraah 
and 60 day 
aged aaaplaa 
mi factiva 

Both fraah 
and 60 day 
agad aaaplaa 
effective 

Both fraah 
and 60 day 
aged aaaplaa 
effective 



Both freah 
and 60 day 
agad aaaplaa 
effective 



No affect 

Fraah eaaplea 
affective 



Fraah aaaplaa 
affective 



Fraah aaaplaa 
affective 



Fraah aaaplaa 

affective 



1) (Control) -5.0% hlab, 5.0% ethanol, and 0.1% xanthan gua. Xanthan 
gua ia a thickener coapatibie with the acid eurfactante of thia 
invention * 

2) Bardac 22, a tradeeark of Lonsa Cheaical Coapany, ia a quaternary 
aaaoniua coapound with the following atructuret ***™*r 



[ n. 

L U 



ci- 



wherein R - Ri and R averagaa 10 
oarbon atoae In length* 
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3> f««^E»2 n whw\J: ra 2 e ?? r \ o£ Mo ' ,8 » nto Chemical Company, i. a phenolic 
compound with the following structure! 



OH 

ci 



4) Cram fo«itive Bacteria. Representative examples include Bacillus 
•p.. Lactobacillus ap.. Streptococcus .p.. Staphylococcus- j^T-^*,. . 

5) l^/iiii^% t "f a Pr^% a r?%":: °" bp1m inciude 

6) S s p^.o.K y ^ ^ V o P ^s . 
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Review £ TABLES I-VI shows that the hard surface acid 
cleaners o£ ths present invention show surprising efficacy and 
fast action. 

Xn direct comparison tests with other coaaercially 

5 available cleaners in TABLES I, II and III, the hard surface 
acid cleaners showed that total cleaning was consistently 
achieved, whether a "Scrubbing Teat" or "Soak Test* was 
considered, and cleaning results were achieved faster than when 
using any of the competitive products. TABLES IV-V disclosed 

10 the even greater cleaning efficiency when using a variety of 

different solvents of varying structures. Further, using more than 
one type of solvent as in Example, 48 is possible, but in the 
interest of cost effectiveness may not be as desirable, 
although such increases still constitute a part of this 

15 invention. Lastly, TABLE VI shows that effective antimicrobial 
action is obtained by adding either a substituted phenol, a 
quaternary ammonium compound, or both, with suprisingly no loss 
in stability from addition of the quaternary ammonium compound. 
The present invention therefore provides a multipurpose* 

20 fast acting and effective hard surface acid cleaner which is 
effective over the throe major problem cleaning areas. 
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CLAIMS 

1. A hard surface acid cleaner comprising: 

(a) alkyl aryl sulfonic acid: and 

(b) at least 50.0% by weight water. 

2. The hard surface acid cleaner as claimed in 
5 Claim 1 wherein said alkyl aryl sulfonic acid is 



wherein R is an alkyl averaging 5 to 20 carbons atoms; or 

Wherein R 1 and R 2 are H or alkyl averaging 5 to 20 carbon 
10 atoms and when R 1 is alkyl, R 2 is H. 

3. An all-purpose hard surface acid cleaner 
comprising 

3, An all-purpose hard surface acid cleaner 
comprising 

(a) an alkyl aryl sulfonic acid as defined in Claim 

2 

15 (b) a solvent selected from C 1-10 alkanols, C 5 _ 1Q 

alicyclic alkanols, C 2 _ 8 dialkyl ethers and C 3 _ 2Q glycol 
ethers and mixtures thereof; and 

(c) at least 25.0% by weight water. 



( 
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4. The hard Burfac acid cleaner as claimed in 
any one of Claims 1 to 3 wher in said alkyl aryl sulfonic 
acid is present in an amount of approximately 0.001 to 
50.0% by weight of the cleaner. 
5 5. The hard surface acid cleaner as claimed in 

Claim 3 or Claim 4 wherein the solvent is present in an 
amount from approximately 0.001% to 25.096 by weight. 

6. The hard surface acid cleaner as claimed in 
any preceding claim and comprising an antimicrobial compound 
10 selected from: 

(i) a substituted phenol of the general structure: 



15 




wherein R 1# R 2< R 3# R^, R 5 can be phenyl, substituted 
phenyl, CI, or H? and R g is H or Na: 

(ii) a quaternary ammonium compound: and 
(iii) mixtures thereof. 

7. The hard surface acid cleaner as claimed in 
Claim 6, wherein the quaternary ammonium compound has 
the general structure: 



20 



Of, 



CH, 
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wherein ^ is H, or equal to R, or R and are separately 
alkyls of 5 to 20 carbon atoms of differing lengths, or 
R or R x is aryl of 6 to 20 carbon atoms, or alkylaryl of 
7 to 20 carbon atoms, and A~ is an acid stable anion. 
5 8. The hard surface cleaner as claimed in claim 

6 or claim 7 wherein said antimicrobial compound is present 
in an amount from approximately 0.001 to 15.056 by weight. 

9. The hard surface acid -cleaner as claimed in 
any preceding claim further comprising a thickener selected 
10 from gums, resins, polysaccharides, and mixtures thereof. 

10. The hard surface acid cleaner as claimed in 
any preceding claim further comprising a defoamer selected 
from dialkyl polysiloxane polymers. 

11. A method of making a hard surface acid cleaner $ 
15 as claimed in any preceding claim comprising combining 

the alkyl aryl sulfonic acid, water and, if required, a 
solvent as defined in Claim 3. 

12. A method for cleaning hard surfaces having 
soiling materials thereon comprising contacting said hard 

20 surfaces with a hard surface acid cleaner as claimed in any 
one of claims 1 to 10; and removing the soiling materials 
and the hard surface acid cleaner from the hard surfaces. 
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